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Introduction {#s0005}
============

Bladder cancer (BC) is the most common urinary tract cancer worldwide and its' incidence is rapidly increasing in underdeveloped countries [@b0005], [@b0010]. About 2--6% of total malignant tumours are BC, which makes it the fourth most common cancer in males and eighth in females [@b0015]. In the USA, BC prevalence in males is four-times that in females [@b0020]. For the Iranian population with BC, a 2015 publication reported that the bladder was one of the most common malignancy sites amongst men in Iran, with BC ranking as the fifth most common with an age-specific incidence rate (Ir) of ∼11.2 per 100 000 males. Another epidemiological study for the years 2003--2008, confirmed a rise in the age-standardised Ir of BC in Iran [@b0025], [@b0030].

Associated with the risk of BC, Hadkhale et al. [@b0035] in 2016 provided an indication of the consequences of work-related contact to trichloroethylene, perchloroethylene, aromatic hydrocarbon solvents, benzene, and toluene. A study performed in an Iranian population with BC and controls, showed a higher risk to BC amongst bus and truck drivers, road construction workers, mechanics, refinery and petrochemical workers, plastic, metal manufacturing, welding, and pipeline workers [@b0040].

Owing to the significant impact on healthcare cost because of the need for frequent and long-term cystoscopic examination, the main aim of the present investigation was to provide a preliminary survey of epidemiological data related to patients with BC in Isfahan Province/Iran.

Patients and methods {#s0010}
====================

Ethical approval {#s0015}
----------------

This retrospective study was approved by the Institutional Review Board (No. 295115). The study was conducted at the Isfahan Kidney Transplantation Research Center (IKTRC). BC data from 21 March 2011 to 3 March 2015 were obtained from the Isfahan Cancer Registry, located at the Isfahan Deputy of Health. The Isfahan Cancer Programme is intended to record all cancer cases in the Isfahan. The management arm of the programme is the deputy of research in the Isfahan University of Medical Sciences.

Data analysis {#s0020}
-------------

The cancer sites studied were defined according to the International Classification of Diseases (ICD-O; third edition). BC was distinguished by the topography code C67. To clarify invasive or non-invasive neoplasms, the monography code was used for tumour description including cell type. Collected coded data were linked using the de-identified patients' name and surname. In the next step, the code for each patient, father's name, age, gender, pathology report and its' date, topography and monography code were recorded in Excel.

Statistical analysis {#s0025}
--------------------

Microsoft Excel was used to arrange raw data before being inputted into the Statistical Package for Social Science (SPSS® version 20; IBM Corp., Armonk NY, USA) for analysis. Age, as a continuous variable, was expressed as mean ± standard deviation (SD). The normality distribution of age was tested using the Kolmogorov--Smirnov test. Variables such as gender, alive/dead, type of BC, year of report were expressed by frequency, percentage, period prevalence (PP) and Ir.

As the data were related to BC occurrence, therefore, normality distribution test of the patient population was studied only in comparisons associated with the age of males and females. In order to examine the differences between age and PP with gender the *t*-test and chi-squared test were used.

The total population of Isfahan City was obtained from the Isfahan/Program and Budget Management Organization. The PP was calculated as the proportion of the total cases over the period 2011--2015/to population at risk during the same period × 100 000. The Ir was calculated by dividing new cases of BC during a given time period/to the population at risk during the same time period × 100 000 [@b0045], [@b0050], [@b0055].

Results {#s0030}
=======

Demographic and epidemiology characteristic of patients with BC are shown in [Table 1](#t0005){ref-type="table"}. There were 1655 recorded cases, in which 83% were males.Table 1Demographic and epidemiological characteristics of the patients with BC.Ir (%)Population studied*N*ELC, *n*ED, *n*Age, year, mean (SD)PP2011--20122012--20132013--20142014--2015Total1655149915665.2 (13.9)33.27.78.17.59.9Females2792384167.1 (14.5)11.42.82.72.53.34Males1376126111564.8 (13.8)54.412.813.512.215.9[^1]

Normality distribution of age was tested by the Kolmogorov--Smirnov test. The mean (SD; range) age was 65.2 (13.9; 3--100) years. The mean age of patients was higher in women than in men (*t-*test; *P* \< 0.007). As shown in [Fig. 1](#f0005){ref-type="fig"}, most incidences of BC (95%) occurred between the ages of 40--90 years.Fig. 1BC distribution according to the age and gender of the patients.

Histologically, of the total population studied, 63% had invasive neoplasms and 37% were non-invasive.

The PP was significantly different between males and females (chi-squared test; *P* \< 0.001). With a total PP of 33.2 per 100 000 persons, the prevalence in males (54.4 per 100 000) was 4.8-times than that in females (11.4 per 100 000 persons). [Fig. 2](#f0010){ref-type="fig"} shows the Irs for BC between the years 2011--2015. The Ir for the related years of study was 7.7, 8.1, 7.4 and 9.9 per 100 000 persons, respectively. There were 156 recorded deaths (9%); 41 females and 115 males. [Fig. 3](#f0015){ref-type="fig"} shows the mortality data for the years 2011--2015, in which estimated mortality Irs changed from 0.56 to 0.74 to 0.98 to 0.84 per 100 000 persons, respectively.Fig. 2Irs for BC from the years 2011--2015.Fig. 3Estimated Ir of death from BC.

Discussion {#s0035}
==========

Cancer is a leading cause of morbidity and mortality in the USA and results in a high economic burden [@b0060]. Likewise according to published articles, cancer could be considered as a major public health problem in Iran too [@b0065], [@b0070], [@b0075]. Furthermore, BC is reported to be the ninth most common cancer and the fourteenth leading cause of death from cancer worldwide [@b0080].

In the present study, the PP from March 2011 to March 2015 was 33.2 per 100 000 persons in Isfahan Province. This is comparable to the results obtained in 2012 in a study of 429 793 patients with BC, in Belgium, Lebanon, Malta, Turkey, and Denmark, with the highest age-standardised Ir reported for Belgium [@b0080]. The correlation between ageing and cancer is well represented in BC, as with advancing age, the risk of developing BC increases, and patients' clinical presentation and outcomes worsen [@b0085]. In agreement with previous reports, 86% of all BC cases were aged \>50 years [@b0005], [@b0010], [@b0015], [@b0020], [@b0025], [@b0030], [@b0035], [@b0040], [@b0045], [@b0050], [@b0055], [@b0060], [@b0065], [@b0070], [@b0075], [@b0080], [@b0085], [@b0090], [@b0095].

In addition the result of the present study confirmed a 28.6% increase in Ir from 7.7 to 9.9 per 100 000 persons from 2011 to 2015 in Isfahan Province. This is in agreement with a publication that stated BC incidence is higher in developed countries, but the amount is decreasing, and in less industrialised and developing countries it is increasing [@b0085].

Regarding the sex ratio, the result obtained from the present study showed that the prevalence of BC was 4.8-times more in men than in women (*P* \< 0.001), which reflected a 20% increase in reported prevalence of BC in the male population in Isfahan/Iran when compared to previous published studies that were associated with a four-times higher in prevalence of BC in males [@b0005], [@b0010], [@b0015], [@b0020]. Study data obtained from Asian countries in 2012 involving 696 231 BC cases were comprised of 68.7% males and 31.3% females (sex ratio of 2.19:1) [@b0090], which is nearly half of that of the ratio found in the present study. In the present study, of a total population of 1655 BC cases, 63% were invasive neoplasms and 37% were non-invasive. Gupta et al. [@b0095] in 2009 reported that BC was three-times more common in men than in women, in which 90% of the BC was TCC.

Regarding mortality, Mahdifar et al. [@b0080] in 2016 confirmed that the incidence of BC in developed countries and parts of Africa was higher; however, the highest mortality rate was seen in the North Africa and Middle East region. A study of trends and patterns of disparities in cancer mortality amongst USA counties by Mokdad et al. [@b0060] in 2017, showed a decline in cancer mortality between 1980 and 2014.

In the present study, the mortality Ir in the years 2011--2015 changed from 0.56 to 0.74 (increase by 32.1%) to 0.98 (increase by 32.4%) and 0.84 (decrease by 14.3%) per 100 000 persons. Regarding the study of mortality, the Iranian Cancer Registry collect all data related to recorded patients with cancers. In addition, as a part of collaboration within different Government Agencies, cemetery organisations are obliged to report death from cancer to the cancer registry office. The reported mortality in the present study was based on data from the recorded databases of the cancer registry office obtained from the graveyard organisation. Further study would be valuable to establish the underlying reasons for the correlation between mortality and BC.

According to the outcomes of the present investigation, different features for access to specialised medical, pharmacological and surgical facilities could be mentioned as the main limitations of this study. Giving consideration towards the reality of scheduling health system improvements, particularly referral systems, could be helpful in preventing significant difficulties in management equality, patient satisfaction and finance aspects of the Iranian health system.

Conclusion {#s0040}
==========

For the 1655 patients with BC (2011--2015) in Isfahan Province/Iran, with a mean age of 65.2 years, most incidences (86%) were seen in those aged \>50 years. The PP (per 100 000 persons) at 33.2 was 4.8-times higher in males (54.4) than females (11.4), which was significant (*P* \< 0.001). The Ir (per 100 000 persons) increased by 27.3%, from 7.7 to 9.8 for the studied years.
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[^1]: ELC, estimated living cases; ED, estimated death.
